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t terpenoid composition of the ieaf resih ^ thret^cUcharis species has been studied, Baccharis 

-V '^^^ y^ '^htiterop afforded the trivial compound oleanolic acid and the rar^ triterpene maniladiol. Baccharis saroihroides 
yielded oleanolic acid, the diterpene hautriwaic acid and its derivative 2/9-hydroxyhautriwaic acid which is a novel 
I < natural product. Baccharis vaccinoides produces oleanolic acid, maniladiol and hautriwaic acid. The structures of these 

^?|Vp^yJ:^'^^ hapi»ra|^ag with^tHe^aiS^i^TOrt«d\^ 

1^ -'^compounds. ^^^^^-^"^>-^'^^"^'^ Iv'-V:-^' "^^^^i^fi^'^^K^'^"^^''^^^^^ 




;jspra^;.|qted^ {I), '' ' ^^-^^n^^-.^ vvu.-.."..vr;..>:.:^f.^:.r>v v.>, :'/i^/.-^-^'v.r,^:xJi^,,v , 




"-'3 ; Wt^^ H 

3a OAc H 

3b , .OAc Me 



H 

Ac 
Ac 



carboxyl group and a turan ring. 
Thie ^-substituted furan moiety was confirmed by the 
typical resonance pattern arising from three aromatic 
protons at ^6.26, 7.20 and 7.34 (Table \\ In addition, the 
mass spectrum exhibited the expected peaks for a ^thyl 
side chain at m/z 95 and 81 (base peak). 

Tw methyls at £0.88 (<0 and 0.76 (s) were assigned t when the spectrum was recorded using pyridtne-ds as 
Me-17 and Me-20, respectively. The grouping solvent 

-C-CH2OH was bserved as two doublets at 53.78 and Asignalatd6.60(lH, J, J = 3.S Hz) was assigned t eifi- 
422 with the characteristic geminal coupling constant lefinic proton conjugated with a carboxylic acid. Spin 
between the methylene pr t ns (1 1 Hz). The ne-proton decoupling experiments on irradiati n at 56.60 and 4.40 
multiplet at 54.40 was resolved as a triplet (54.67,3.5 Hz) confirmed that the second hydr xyl group must be 
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Table I . ' H NMR chemical shifts of hautriwaic acid derivatives 





2a 




3 


Ja 








(CDC,) (pyridineH^,) (CDCI,) 


(CDCIj) 






4.40 m 


4.67* 


5.44 dl 


5.45 f 




0.77 tflf 


6.60 d 


7.21 d 


6.84 d 


6.85 d 


H-t4 


6.26 m 


6.26 m 


6.48 dd 


6.l9dd 


6.22 m 


II. t< 




7.34 m 


7.551 


7.321 


7.35 m 


H-16 


7.22 m 


7.20 6f 5 


7.48 6r5 


7.16 6rs 


7.19 6r5 


Me.|7 


0.86 J 


0.88 d 


0.78 d 


0.86 d 


a86d 


H-19 


4.59 


4.22 d 


4.50d 


4.55 d 


4.60 d 


H-iy 


4.32 d 


3.78 d 


4.l6d 


4.31 d 


4.40 d 


Me-20 


0.805 


0.765 


0.875 


0.795 


aSli 


OAC 


2.025 






2.04 J 
Z025 


105 s 
2.015 


OMe 










3.725 



VOJz): 2a 3.2«-,^;,,^i|,«7^7.8 «6; I9«.19^»tl; 3 
JCDCI,) 3.2««3.5; l7^8^=;6Cl?«tlV= I); 3 (pyridinc-d,) 
2a, l/r « 3.5 Hr; 2a, 3 « 3.5; 14. 15 = 1.6; 14.16=0.7; 15,16 
* iM?*»''^=*J';'7'8 = ^3a:2«.la= l;2«.l/? = 3.5;2a,3 



watcrl ssfromthem Iocularion(M* 348. not observed). 
Further water I ss gave rise t the ion at m/z 312. 

Acetybtion of 3 in the usual manner gave a diacetate 3a 
(singletsat«202andl04Hhetw d ubicts correspond- 
ing to the C.I9 methylene were shiAed to 4.16 and 4 50 
aiid H-2 was likewise deshielded i 5.44. On treatment 
with diazomethane compound 3a afforded 3b which 

the H NMR dau for compound 3 and its derivatives as 
well as with the literature data | 0] showed good 
agreement with the proposed structure. 

Finaliy.a **CNMRstudyofcompounds3aand3bwas 
made (Table 2). Assignment of the carbon multiplicities 
was made through DEFT subspectra [1 1] while differen- 
tiation among the signals with the same multiplicity was 
inadc by comparison with data reponed for related 
diterpenes [12] and with calculated values [13], 

The ^HNMR and other data of maniladiol (1) agree 
with those reponed for this compound jh the literature 
[1 4] (sec Experimental). v u 

Hautriwaic acid (2) and its acetate (2a) were identified 
by comparison with the data reported for hautriwaic acid 




?; 2a8 

51.6 



* Interchangeable assignments. 



Plant imeridL Bikckans heterophyM^k coHai^ ^ ^ ^| 

1 983 in Mexico, Edo. Oaxaca ( Yatskievych and WpUenweber 8>^ ^ 
152; voucher at AMZ), Baccharis sarothroides was collected in 
May 1982 in Pima Co., AZ, U.&A. (Yatskievych s.n.. voucher in 
the private herbarium of EW.). Baccharis vaccinoides was 
coUected in May 1983 in Mexico, Edo. Hidalgo (Yatskievych and 
WoUenweber 83.129A, voucher at ARIZ). Aerial parts f these 
plants were air-dried in paper sacks. 
IVoduciisoiaium. The leafand stem resins were obtained fr m 



attached to C-2 and its fi<aM configurati n was es- 

^i!!??f«? u%^^ 't^""^"^ "^""^^^ '^uciisoteiion, Theleafandstemresinswereobtainedfr m 

omstot for H.2 as can be observed fr m tke Oreiding the air^lried plant materials by rinsing with Me,CO and 

-ru^ , ^ ^ . evaporati n in wkuo. The yields were 8% dry wt in fi. heterc 

Structure since the highest peak at mfz 330 is caused by vaccinoides. Petti ns f these materiaU were dWid^ int ler- 



Diterpen ids fr m Baccharis sp. 
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pen idsandflav noidaglyoones by a passage verSephadexLH- 
2(K eluted with MeOH. Individual terpenoids were isolated by 
CC n silica gel and crystallization from relevant fracti ns. 

Maniladi t(t)» isolated fr mB,heterophyihK( rmsool uriess 
crystals, rap 198^ Its MS and 'H NMR data were in accordance 
with those reported f r maniladi Ifr mGymnosporiatrilocularis 
[14]. »H NMR (CDCbJ: ^1.22, 1.00, 0.99. aH 0.91, 0.89. a80, 
0.80 («. Me). 3.22 {dd, J = 9.5 and 5.5 Hz; H.3„). 4.19 (id. J 
« 11.5 and 5 Hz; H-16 in CH-OH). 5.25 (i. 3.5 Hz; H.I2 in 
olefinic double bond); (pyridine^,): ^I H 123, 1.16, 1.07, 1.05, 
0.98, 0.95, a92 (all 5, 8 x Me). 

Hautriwaic acid (2), isolated from fi. sarothroidei was crystal- 
lized from C«H«-EtOH. mp 1 78-1 79°. Its IR, MS ar. \ NMR data 
agreed with those reported previously for this prc-^* r,i [lOl For 
'^CNMR data see Table 2. 

Compound 2 (25 mg) in pyrtdine-Ac,0 (1 : 1) (1 ml) kepi 
room temp, overnight yielded 25 mg of 2a, colourless oil 
IR vgScm - 340O-250a 1 740. 1 705, 1 245 and 88a The MS was 
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